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(57) Abstract 

A screen simulator arrangement includes spaced apart screen (4) and one or more mirror means (5); said screen means (5) 
is formed with a plurality of spaced apart transparent portions (8) therein; said mirror means (5) is formed or provided with a 
plurality of holes or openings (1 0) therein ; said screen (4) and said mirror means (5) are fixedly located relative to each other; the 
transparent portions (8) of said screen means (4) and the holes or openings (10) of said mirror means (5) are substantially out of 
register one with the other. An inner screen surface (7) of said screen means (4) and a reflective surface (5a) of said mirror means 
(5) generally face inwardly towards each other, said transparent portions (8) of said screen means (4) and said holes or openings 
(10) of said mirror means (5) being so out of register one with the other, such that screen portions (7a) of said screen means (4) 
are in substantial alignment/register with holes or openings (10) in said mirror means (5). The arrangement is such that projec- 
tion means (20) spaced apart from an outer surface (5b) of said mirror means (5) projects images at said outer surfaces (5b) and 
through said holes or openings therein (10) so that imagery will appear on said screen portions (7a) of said screen means (4) in 
substantial angnment/register with said holes or openings (10) in said mirror means (5). The imagery is then reflected by reflec- 
tive portions (5a) of said mirror means (5), so as to be viewable through said transparent portions (8) in said screen means (4) 
from a position spaced from an outer surface (9) of said screen means (4) 
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IMPROVED SIMULATOR ARRANGEMENT 

BACKGROUND OF THE PRESENT INVENTION 

The present invention relates to a scteen simulator 
arrangement which sets out to provide a person or persons 
with a substantially realistic simulation of surroundings 
and/or happenings . 

Simulator arrangements are currently known which, generally 
speaking, comprise cabins, housings, cockpits, seats and the 
like, from which projected imagery of surroundings, 
happenings, rides, flights or other movement or surroundings 
is/are viewed. Often this is viewed in substantial 
synchronisation with inertia! effects. For example, in many 
cases .such simulators are used for flight training and/or the 
training of motor vehicle drivers. This is however by way of 
example only. In various cases, however, simulator arrangement 
are used for entertainment and amusement purposes-. 

One of the important features of the screen simulator 
arrangements known up until this time is the screening 
system, whereby imagery is screened to a viewer or viewers, 
such as to give a realistic simulation of surroundings 
and/happenings. To a large extent, less sophisticated units 
previously known and available project imagery for viewing 
directly onto a video or film screen. On the other hand, more 
sophisticated arrangements attempt to present imagery at 
virtual infinity. Images shown at virtual infinity appear to 
be beyond framing borders of the screen; indeed, they appear 
to be outside the screen or capsule containing the screen. 

Many of the commercial type-virtual imagery simulator 
arrangements known up until this time suffer from practical 
limitations of size, weight and cost, in that the systems are 
often confined to small window simulators - for example, 
simulators of fighter-bomber windows; submarine periscopes, 
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gunsights and the like. While adequate for these purposes, 
they are not appropriate/adequate for use in entertainment 
systems, where large capacity is required. 

Further, in entertainment systems, imagery is often viewed 
directly on screens such as to appear as flat imagery 
situated at the screen position. The extent to which realism 
can be contrived from directly viewed screens is limited and, 
generally speaking, of a poor quality. 

By way of example, screen simulator arrangements previously 
disclosed are known from international patent specification 
No WO 89/09431, United States patent specifications Nos 
2,132,904, 2,511,702, 3,198,066, 3,315,053, 3,480,346, 
3,741,638, 4,167,311 and United Kingdom patent specifications 
Nos 147,404 and 167, 340 • 

It is an object of this invention to provide a screen 
simulator arrangement which provides enhanced realism and/or 
depth of imagery. 

It is a further object of this invention to provide a screen 
simulator arrangement which increases capacities and enhances 
the imagery of the simulator arrangements known up until this 
time. 

It is also an object of this invention to provide a screen 
simulator arrangement which overcomes or at least minimises 
problems and/or disadvantages apparent in screen simulator 
arrangements disclosed and known up until this time. 

Other objects of this invention will become apparent from the 
following description. 
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SUMMARY OF THE PRESENT INVENTION 

According to one aspect of this invention there is provided a 
screen simulator arrangement, including spaced apart screen 
means and one or more mirror means; said screen means being 
formed with a plurality of spaced apart transparent portions 
therein and said mirror means being formed with a plurality 
of holes or openings therein; said screen and mirror means 
being fixedly located relative to each other; the transparent 
portions of said screen and the holes or openings of said 
mirror means being out of register one with the other; a 
screen surface of said screen means and a reflective surface 
of said mirror means generally facing inwardly towards each 
other; said transparent portions of said screen means and 
said holes or openings of said mirror means being so out of 
register one with the other, that screen portions of said 
screen means are in fixed substantial alignment/register with 
holes or openings in said mirror means; projection means 
being spaced apart from an outer surface of said mirror, such 
as to project imagery at a rear surface of said mirror means 
and through said holes or openings therein, so that said 
imagery will appear on said portions of said screen surface 
in substantial register with said holes or openings in said 
mirror; inwardly facing reflective portions of said mirror 
reflecting imagery from said portions of screen surface 
through said transparent portions of said screen means, so as 
to be viewed from a position spaced apart from an outer 
surface of said screen means. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

This invention will now be described by way of example only 
and with reference to the present invention, wherein: 
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Fig. 1 is a partial, diagrammatic side view of a screen 
simulator arrangement according to one form of 
the present invention f 

Pig. 2 is a partial, diagrammatic side view of a screen 
simulator arrangement according to a further 
form of the present invention and 

Fig. 3 is a partial, diagrammatic side view of a screen 
simulator arrangement according to yet a further 
form of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE PRESENT 
INVENTION 

The invention will now be described by way of example only 
and with reference to the accompanying drawings. It should be 
appreciated however that the drawings are diagrammatic only 
and are used to describe, by way of example only, the various 
forms of the invention. 

Referring to the accompanying drawings, it should be 
appreciated that these drawings show by way of example only 
the arrangement and relationship between the screen and one 
or more mirrors in the present invention, although the 
simulator arrangement will normally be found to be located 
within an appropriate housing or cabin, in which persons may 
be seated. In practice, such a housing or cabin 1 may have a 
body and window openings at the front and at each side, and 
in particular a window opening 2, within which is a window 3 
of, for example, polarising glass. Arranged behind said 
window 3 is the housing 1, locating the screen and mirror 
means, in association with appropriate projection means. The 
screen means 4 and mirror means 5 are spaced apart and 
fixedly mounted (such as by brackets or frames 6) relative to 



WO 93/17366 



PCT/AU93/00037 



5 

each other. The screen means 4 is formed or provided of any 
appropriate screen material while the mirror means 5 is 
formed or provided of any appropriate mirror or reflective 
material. 

The arrangement of the present invention includes at least 
one screen means 4 which has an inner screen surface 7 (for 
example adapted to have imagery projected thereon) while 
having a plurality of transparent portions 8 extending 
therethrough. A rear or outer surface 9 of the screen means 4 
extends outwardly so as to be viewed by one or more viewers. 
As stated, the screen means 4 is provided with a plurality of 
spaced apart transparent portions 8 therein, which can be of 
transparent material or can be a plurality of holes or 
openings extending therethrough. Thus, the screen is in 
essence a partial screen, having a plurality of transparent 
portions or holes or openings 8 extending therethrough. The 
transparent portions in the screen are preferably distributed 
substantially uniformly thereover to produce a substantially 
uniform distribution of spaced apart screen portions on the 
inner surface 7 of the screen, which in essence form image or 
screen pixels 7a. 

The transparent portions (holes/openings) 3 in the screen 7 
should be sufficiently small to be individually 
indistinguishable at a viewing distance. 

The screen simulator of the present invention further 
includes one or more mirror means 5 which are spaced apart 
from the inner screen surface 7 of the screen means 4. As 
will be described hereinafter, the present invention is 
described with reference to one screen means 4 and one mirror 
means 5, although if desired a plurality of mirror means can 
be provided spaced apart from and in association with the 
screen means 4, so that a reflective surface 5a of the mirror 
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means 5 faces the inner screen surface 7 of the screen means 
4. 

In the preferred form of the invention r the mirror means 5 is 
spaced apart from the screen surface 7 and is provided with a 
plurality of holes or openings 10 extending therethrough, so 
that in essence f a partial mirror is formed. The screen means 

4 and mirror means 5 are mounted within the housing 1 (such 
as by brackets or frames 6 and the like) so as to be fixedly 
secured relative to each other , with the transparent portions 
8. of the screen means 4 and the holes or openings 10 of the 
mirror means 5 being substantially out of register one with 
the other. This in essence means that the portions/pixels 7a 
of the inner screen surface 7 of the screen means 4 will be 
in substantial alignment/register with openings or holes 10 
in the mirror means, while reflective portions or pixels 5a 
of the mirror means 5 (separated by the holes or openings 10 
in the mirror means 5) will be in substantial register with 
transparent portions or openings 8 in the screen means 4* 

The holes or openings 10 in the mirror means 5 are preferably 
uniformly distributed, and are preferably of. such a size as 
to be individually indistinguishable at a viewing distance. 

Projection means 20 are located rearwardly of the mirror 
means 5 and project imagery towards the rear surface 5b of 
the mirror means 5, so that the imagery passes through the 
holes or openings 10 in the mirror means 5. This imagery 
passing through the holes or openings 10 in the mirror* means 

5 is shown on the screen pixels 7a on the inner surface 7 of 
the screen means 4 f this imagery then being reflected in 
reflective portions or pixels 5a of the mirror means 5, to be 
viewed through the transparent portions 8 in the screen means 
4 r so as to be viewed by one or more persons spaced apart 
from the outer surface 9 of the screen means 4. The reflected 
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imagery will be therefore viewed through the plurality of . 
uniformly distributed and spaced apart transparent portions 9 
in the screen means 4. As discussed, the transparent portions 
8 in the screen means 4 are sufficiently small and are 
individually indistinguishable, at a viewing distance. 

Referring now to Fig. 1 of the accompany drawings, screen 
means 4 and mirror means 5 are shown substantially in 
parallel, spaced apart one from the other. As will be 
appreciated, the screen means 4 and mirror means 5 are 
fixedly mounted as at 6 within a housing or cabin 1 so as to 
be fixedly mounted relative to each other. Projection means 
20 are provided either in association with an appropriate 
housing 1 or spaced apart rearwardly from the rear surface 5b 
of the mirror means 5, so as to project imagery towards the 
screen simulator arrangement. Any appropriate projection 
means can be used to advantage. 

The screen means 4 is provided with a plurality of 
transparent portions 8 (such as portions of transparent 
material) or holes or openings extending therethrough. These 
transparent portions 8 are uniformly distributed over the 
area of the screen means and are of a sufficiently small size 
as to be individually indistinguishable at a viewing 
distance. The plurality of transparent portions 8 forms (on 
the inner screen surface 7 of the screen means 4) a plurality 
of spaced apart screen pixels 7a. Fixedly mounted in a 
position spaced apart inwardly from, and facing the surface 7 
of the screen means 4, is at least one mirror means 5 in the 
form of a mirror or reflective material having a reflective 
surface on at least the inner surface thereof. A plurality of 
holes or openings 10 are provided and extending through the 
mirror means 5 so that on the inner surface of the mirror 
means (facing inwardly ' towards the screen surface 7 of the 
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screen means 4), a plurality of mirror pixels 5a are formed 
or provided. 

The screen and mirror means 4, 5, are so mounted relative to 
each other that the transparent portions 8 of the screen 
means 4 and openings or holes 10 of the mirror means are 
substantially out of register* This results in the inwardly 
facing screen pixels 7a of the screen means 4 being in 
substantial alignment or register with the holes or openings 
10 extending through the mirror means 5. 

As referred to above f projection means 20 are provided and on 
actuation thereof f light and imagery therefrom will extend 
towards the rear surface 5a of the mirror 5, to pass through 
the openings or holes 10 therein r to appear on the screen 
pixels 7a on the inner surface 7 of the screen means 4. The 
.imagery appearing on the screen pixels 7a and light , will be 
then reflected by the inner mirror surfaces or reflective 
surfaces (mirror pixels) 5a of the mirror means 5 to be 
viewed through the plurality of illuminated , uniformly 
distributed and spaced apart transparent portions 8 in the 
screen means 4 f from a position 'A' spaced from an outer 
surface 9 of the screen means 4 so as to present simulated 
situations or happenings. 

In a preferred form of the invention the screen means 4 and 
mirror means 5 are flat and spaced apart parallel one from 
the other. 

It should also be appreciated that the transparent portions 8 
between the screen pixels 7a and the holes or openings 10 in 
the mirror means 5 must be sufficiently small and so 
distributed, as to be indiscernible to the eyes, so that the 
illumination of individually reflected pixels appears as a 
single, coherent image at virtual infinity, when viewed for 
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example from position 'A 1 spaced from the outer surface 9 of 
the screen means 4. 

Referring now to Fig. 2 of the accompanying drawings, the 
arrangement of the present invention includes at least one 
curved concave mirror 5, the concave surface 25 facing 
inwardly towards the inner screen surface 7 of the screen 
means 4. It has been found that the use of such a- concave 
mirror surface 25 , as shown by way of example in Fig. 2 of 
the drawings, substantially enhances the depth of imagery and 
infinity as shown by way of example in Fig. 2 of the 
accompanying drawings. 

Referring now to Fig. 3 of the accompanying drawings, in this 
form of the invention a curved mirror 5 of a substantially 
convex configuration is provided, the convex surface 26 
facing inwardly towards the inner screen surface 7 of the 
screen means 4. Again, this has been found to enhance 
substantially the depth of imagery, according to the present 
invention. 

In further forms of the invention it is envisaged that a 
plurality of mirror means and/or curved mirror means can be 
provided to further enhance the depth of imagery and to place 
imagery at virtual infinity, in whatever direction is 
required. By way of example only, the generally concave 
mirror surface 25 shown in Fig. 2 of the accompanying 
drawings will enhance the depth of imagery to the extent that 
the imagery will appear £t substantially the position "X" 
shown in Fig. 2 of the drawings. In a further form of the 
invention however, as shown by way of example only, with 
reference to Fig. 3 of the drawings, the use of a convex 
mirror surface 26 will cause the imagery to appear as shown 
generally by way of example only, at substantially the 
position W Y W shown in Fig. 3 of the drawings. 
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In further forms of the invention a plurality of cuived 
mirrors and/or generally flat parallel mirrors can be 
provided, to further enhance the depth of imagery and the 
positioning of the imagery. 

Utilising the features of the present invention , and in 
particular taking into account the advantages and features of 
the screen and one or more mirrors being in parallel one with 
the other , the invention permits the construction of a 
simulator window that enhances realism, by making it 
impossible for viewers to see beyond the framing edges of the 
screen and/or mirrors. In other words, it is impossible to 
see beyond the framing edges, to the image generating 
equipment beyond it. This then avoids degrading the imagery 
and restricts the imagery to the bounds of the viewing 
window and/or screen. This is a particular advantage of the 
present invention. 

The present invention provides a substantial advance in 
screen simulator arrangements, which overcomes problems 
associated with such screen simulator arrangements known up 
until this time. In particular, the fixed location of the 
screen means 4 and one or more mirror means 5 in substantial 
parallel, provides substantial advances over the previously 
known arrangements. In particular those that involve moving 
screens and parts. The present invention provides for far 
greater flexibility of use and the display of imagery at 
greater and more varying depths of vision. 

The invention has been described by way of example only and 
improvements and modifications may be made to the invention 
without departing from the scope thereof as defined by the 
appended claims. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 # A scieen simulator arrangement including spaced apart 

screen and one or more mirror means; said screen means being 
formed with a plurality of spaced apart transparent portions 
therein; said mirror means being formed or provided with a 
plurality of holes or openings therein; said screen and said 
mirror means being fixedly located relative to each other; 
the transparent portions of said screen means and the holes or 
openings of said mirror means being substantially out of 
register one with the other; an inner screen surface of said 
screen means and a reflective surface of said mirror means 
generally facing inwardly towards each other; said 
transparent portions of said screen means and said holes or 
openings of said mirror means being so out of register one 
with the other,. such that screen portions of said screen 
means are in substantial alignment/register with holes or 
openings in said mirror means; the arrangement being such 
that projection means spaced apart from an outer surface of 
said mirror means projects images at said outer surface 
thereof, and through said holes or openings therein, so that 
imagery will appear on said screen portions of said screen 
means in substantial alignment/register with said holes or 
openings in said mirror means; said imagery being so 
reflected by reflective portions of said mirror means, so as 
to be viewable through said transparent portions in said 
screen means, from a position spaced apart from an outer 
surface of said screen means. 

2. A screen simulator arrangement as claimed in claim 1* 

wherein said screen means and said mirror means are spaced 
apart in parallel. 



WO 93/17366 



PCT/AU93/00037 



12 

3* A screen simulator arrangement as claimed in claim 1 

or claim 2, wherein said mirror means includes at least one 
curved mirror. 

4. A screen simulator arrangement as claimed in any one 
of the preceding claims, wherein said mirror means includes 
at least one concave mirror means, having a concave surface 
facing inwardly towards the inner screen surface of said 
screen means. 

5. A screen simulator arrangement as claimed in any one 
of the preceding claims 1 to 3, wherein said mirror means 
includes at least one substantially .convex mirror means, 
having a convex surface facing inwardly towards said inner 
screen surface of said screen means. 

6. A screen simulator arrangement as claimed in any one 
of the preceding claims, wherein said mirror means includes a 
plurality of spaced apart mirrors. 

7. A screen simulator arrangement as claimed in any one 
of the preceding claims, wherein the transparent portions in 
the screen means and the holes or openings in said mirror 
means are substantially uniformly distributed. 

8. A screen simulator arrangement as claimed in any one 
of the preceding claims, wherein the transparent portions of 
said screen means are in the form of a plurality of holes or 
openings in said screen means. 

9# A screen simulator arrangement as claimed in any one 

of the preceding claims, wherein a plurality of uniformly 
spaced apart transparent portions in said screen means, forms 
a plurality of screen pixels on an inwardly facing screen 
surface of said screen means; said transparent portions being 
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of such a size as to be indiscernible to the eye, such that 
illumination of said transparent portions by mirror pixels of 
said mirror means, appears as a substantially single, 
coherent image from an outer side of said screen means. 

10. A screen simulator arrangement as claimed in claim 1, 
wherein said screen is a partial screen formed with a 
plurality of spaced apart screen pixels on an inner surface 
thereof. 

11. A screen simulator arrangement as claimed in claim 1, 
wherein said mirror is a partial mirror formed with a 
plurality of spaced apart reflective pixels on an inner 
surface thereof. 

12. A screen simulator arrangement as claimed in any one 
of the preceding claims, wherein said imagery, when viewed, 
encompasses an area within edges of said screen and said 
mirror (s) so that only said imagery can be seen within the 
screen. 

13. A screen simulator arrangement as claimed in any one 
of the preceding claims, wherein said imagery, when viewed, 
totally encompasses an area within said edges of frames 
bounding said screen and said mirror (s), so that nothing can 
be seen in said screen and within said frame but simulated 
imagery. 



WO 93/17366 



PCT/AU93/00037 




WO 93/17366 



PCT/AU93/00037 




WO 93/17366 



PCT/AU93/00037 




. INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/AU93/00037 



A, CLASSIFICATION OF SUBJECT MATTER 

Int. CI. 5 G03B 21/56, G09B 9/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
PC : G03B 21/56, G09B 9/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
AU : IPC as above 



Electronic data base consulted during the international search (name of data base, and where practicable, search terms used) 



DOCUMENTS CONSIDEREp TO BE RELEVANT 



Category 



X 
A 
A 
A 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



AU,A, 34116/89 (ARNOTTS BISCUITS LTD) 5 October 1989 (05.10.89) 
US,A, 4147408 (PLUMMER) 3 April 1979 (03.04.79) 
US,A, 4095882 (KARAMON) 20 June 1978 (20.06.78) 
US,A, 3951518 (KOBAYASHI et al) 20 April 1976 (20.04.76) 
US,A, 2120596 (AYEY) 14 June 1938 (14.06.38) 



Relevant to Claim No. 



1,2,6,7,8,10,11,12,13 



□ 



Further documents are listed 
in the continuation of Box C. 



| X [ Sec patent family annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is 
not considered to be ofparticular relevance 

"E" earlier document but published on or after the 
international fifing date 

D L" document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 

"0" document referring to an oral disclosure, use, 
exhibition or other means 

"P" document published prior to the international filing date 
but later than the priority date claimed 



n T* later document published after the international 
filing date or priority date and not in conflict 
with the application but cited to understand the 
principle or theory underlying the invention 

M X" document of particular relevance; the claimed 

invention cannot be considered novel or cannot be 
considered to involve an inventive step when the 
document is taken alone 

n Y" document ofparticular relevance; the claimed 
invention cannot be considered to involve an 
inventive step when the document is combined 
with one or more other such documents, such , ,j 
combination being obvious to a person skilled in 
the art 

"& M document member of the same patent family 



Date of the actual completion of the international search 
16 April 1993 (16.04.93) 



p.*. »f M o;iu<. «f tK^ rnt-rmfltmnfll search Tenort 



Name and mailing address of the IS A/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200 
WODEN ACT 2606 
AUSTRALIA 

Facsimile No. 06 2853929 



Authorized officer 



J.W. THOMSON 

Telephone No. (06) 2832214 



Form PCT/ISA/210 (continuation of first sheet (2)) (July 1992) copjne 



INTERNATIONAL SEARCH REPORT 

Information on patent family membt 



International application No. 
PCT/AU93/00037 



This Annex lists the known " A u publication level patent family members relating to the patent documents 
cited in the above-mentioned international search report The Australian Patent Office is in no way liable 
for these particulars which are merely given for the purpose of information. 





Patent Document 
Cited in Search 
Report 








Patent Family Member 




AU 


34116/89 


AT 
ES 
NO 


87376 
2013421 
894866 


DK 

FI 

US 


6129/89 
900487 
5080481 


EP 
WO 


359804 
8909431 


US 


4147408 


AT 
IP 


355833' ■ 
53082329 


DE 


2755293 


FR 


2375618 


US 


3951518 


FR 


2251029 


JP 


50076367 








END OF ANNEX 



Form PCT/ISA/210(patent family annex)(July 1992) copjne 



